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1. Warm ENSO  cold 

over the South and 

warming over the North.  

2. Changing 

• Cooling over the South 

has been weakening in 

winter. 

•  Warming  over the 

Pacific Northwest 

intensified after 1976 

• For California and the 

Southwest, spring is 

warmer in the recent 

decades. 

•  The great Plains is 

cooler in spring 





Annual mean EOF 

Increasing trends 

More warm 

ENSO events in 

the recent 

decades  



 Composites for  warm and cold 

ENSO events are similar with a sign 

reversal. They are equally strong. 

Trend pattern alone does not explain 

the change of teleconnections.  



SSTA pattern 

change=> 

Responses to 

ENSO are 

changing 



1. During warm ENSO , SSTAs increase over the central 

United States in the recent decades. 

2. Circulation anomaly response depends on the strength and 

pattern of SSTAs. 

3. Composites of SLP anomalies indicate that the Aleutian 

Low moved southeastward. The negative anomalies shift 

more inland over the West. Negative anomalies over the 

Atlantic shift eastward. 

4.  More rainfall over California, less cooling over the Gulf 

States. 



AMO warm 1930-1959,1992-2006 

AMO cold 1915-1925,1965-1990 

AMO composite warm-cold phase 

Decadal influence is 

small. 

You can filter to get 

clearer signal, but the 

percentage of 

variance is small, so 

the net influence is 

small. 



obs 

Both 

observations and 

Cold ENSO=> 

drought over 

Great Plains 

Southwest 



Composite of SPI6 with all seasons together for different phase of the AMO 




